Bovine hemoglobin pseudo-crosslinked with mono(3,5-dibromosalicyl)-fumarate.
Under oxygenated conditions bovine hemoglobin reacts with mono(3,5-dibromosalicyl)-fumarate which specifically acylates the EF5 lysines in the beta-cleft of the protein. The chemical modification introduces in the molecule a pseudo-crosslink which hinders the dissociation of the hemoglobin molecule into dimers. Retention time in circulation of the chemically modified bovine hemoglobin, measured in the rat, is increased fivefold with respect to untreated bovine hemoglobin. The oxygen affinity at 37 degrees C and at pH 7.4, has a P50 = 5.4 kPa and a value of n = 1.9. Under the same experimental conditions the oxygen affinity is not sensitive to anions and polyanions whereas it is sensitive to CO2. The Bohr effect is shifted toward the alkaline pH range by 0.5-1: the maximum number of protons released is 1.5/tetramer, similar to normal bovine hemoglobin (1.8 protons/tetramer). Analysis of the binding isotherms, using the two-state Monod-Wyman-Changeux model and fixing the value of the allosteric constant L = 10(5), shows that the oxygen affinity of the T structure is not modified, and that the low oxygen affinity of the system is due to a decrease of the oxygen affinity of the R structure. Analysis using the sequential Adair model shows a modification of the overall binding constants and suggests a redistribution of the intermediate species of oxygenation.